Objectives: The objective of this study was to examine the association among psychological and social variables reported by American Indian parents/caregivers of preschool children and changes in their Oral Health Knowledge and Behaviors related to care of their children's teeth. We also investigated the relationship of these factors with progression of caries, as reflected by changes in their children's dmfs.
| INTRODUCTION
The prevention of early childhood caries (ECC) in high-risk populations is a critical concern for oral health, and it is increasingly clear that ethnic minority children and children from lower income families suffer from a disproportionate burden of ECC. 1 The formidable nature of these challenges is nowhere more striking than in the work that has been carried out with American Indian population. 2 The rates and severity of caries among children in some US tribal populations are among the highest that have been reported anywhere in the world. 3, 4 Moreover, in these populations, ECC often seems virtually impervious to interventions that have proven successful when implemented elsewhere. 5 In this report, we examine data reflecting the effects of previously unreported psychological and social variables collected in the trial described above, which was focused on children of a large Southwestern Tribe who were enrolled in Head Start (HS). 6 Using a communitybased participatory approach, that trial involved extensive efforts to train tribal lay oral health specialists who, in turn, provided oral health education and support for improving children's oral health. They also provided toothbrushes and fluoride toothpaste for families, quarterly fluoride varnish (FV) applications in the Head Start Centers and referrals for dental care, as well as community outreach and education. The fact that this programme did not demonstrate significant slowing of the typically rampant progression of caries among 3-to 5-year-old
American Indian children suggests that the caries experience may be different in this population. In an earlier report of the main effects of the intervention employed in that trial, we speculated that beginning an intervention at age 3 may be too late that the disease among these children may already be so advanced at that point as to be beyond the usual prevention strategies. More promisingly, however, we found that, for those parents who actually participated in the educational activities offered, their children's caries increments were lower than for those in the "usual treatment" condition.
The difficulties of achieving parental participation in the intervention were described earlier, 7 and reflection on that aspect of the work has led to our speculation that there might be parental characteristics that would give us clues about how best to support family efforts to ensure better oral health for their children. In an examination of baseline data on this American Indian population, we found that only 10.7% of the children were caries-free at baseline. This startling fact prompted us to look for differences in characteristics of the parents of caries-free and caries-active children. The resulting report 8 identified no differences in sociodemographic variables (eg, no differences in education or income), although parents of children with no caries experience believed oral health to be more important and reported more Oral Health Knowledge and higher adherence to caries-preventing behaviours. These parents also were more likely to have Internal Oral Health Locus of Control, to perceive their children as less susceptible to caries, and to perceive fewer barriers to prevention; they had higher Sense of Coherence (SOC) scores and reported lower levels of personal distress and community-related stress. 8 Although the final outcome data 1 showed that caries prevalence for children in the study had advanced to approach 100% (96.6% in the Intervention group and 98.2% in the control group), we speculated that those same parental characteristics that had seemed to provide some protection in the form of delaying the onset of caries, might also be related to the primary outcome measure of increases in caries, and the secondary outcome measures of Oral Health Behaviors and Knowledge. This report describes the results of our further investigation of an array of psychological and social variables, including those that had previously been associated with caries-free status at baseline, and their association with caries progression over the course of the clinical trial.
| METHODS
The data used for this study were gathered in the course of a clinical trial funded by the National Institute of Dental and Craniofacial 
| Statistical analyses
Statistical analyses were limited to those caregiver-child dyads who and oral health knowledge and behaviour scores, and not the association of these variables and the outcomes at only one point in time 15 . All models were also adjusted for baseline child age, gender and caregiver education and income levels. A P-value of ≤.05 was considered to be statistically significant. Analyses were performed using SAS, version 9.4.
| RESULTS
Of a total of 897 caregiver-child dyads in the study, 474 dyads (52.8%) had baseline and Year 1 observations, thereby constituting the analytic cohort for this study. We compared sociodemographic characteristics of the included and excluded dyads. The children in the analytic cohort were slightly younger than the children in the excluded dyads (mean age = 3.6 years, SD = 0.5 vs mean = 3.7 years, SD = 0.5, P < .01)
and included more males (53.2% vs 46.3%, P = .04). Caregiver age, household income, employment status and relationship to the children were not different in the analytic cohort vs the excluded dyads. The baseline dmfs of the children and the baseline caregiver scores on Oral Health Knowledge and Behavior were also not different between the included and excluded dyads. 79% were mothers of the children, with average age of 32.5 years.
About half the participants had some college or a college degree (49.1%) and total of 37.4% had completed high school. A total of 32.8% were unemployed, and household income was fairly low, with 44.1% reporting incomes of <$10 000 per year. The children had an average age of 3.6; 46.8% were female. The children had very high baseline dmfs (21.0). Scores on dmfs ranged from 0 to 88.
The caregivers had fairly high baseline Oral Health Knowledge One of the major models intended to explain health behaviour. The model predicts that behaviour is a function of the subscales-how susceptible is the child to caries, how serious is caries, barriers to following recommended practices, and benefits to following these practices 1-5, 1 = strongly disagree, 5 = strongly agree Self-Efficacy (14) Measures a person's confidence that she/he can successfully engage in specific oral health behaviours 1-5, 1 = not at all sure, 5 = extremely sure Importance (14) Measures how important it is to participants that they engage in specific oral health behaviours (same behaviours as measured in self-efficacy)
Sense of Coherence (3 subscales and overall score):
Comprehensibility (5) Meaningfulness (4) Manageability (4) Overall score (13) SOC is a construct intended to assess the degree to which participants feel the world makes sense and has meaning 1-7, higher numbers indicate stronger sense of coherence 
| DISCUSSION
The findings presented here provide indications of how parents' beliefs, attitudes or perceptions, and social circumstances can affect the progression of dental caries in their children, as well as effect improvements in their own Oral Health Knowledge and Behaviors, variables that, in turn, appear to influence their children's oral health.
In interpreting the results of the relationships that we have seen, it is important to keep in mind the context of very poor oral health across the entire tribal population. The fact that virtually all of the children in our study experienced caries at very young ages and that If that is the case, it stands to reason that it requires something unusual in the way of parental understanding, beliefs or behaviours to make a difference in these patterns.
When participants in the Intervention and Usual Care groups were considered together, children had smaller increases in dmfs over the course of the programme when their parents had a greater sense of control over their children's oral health outcomes, as evidenced by their higher scores on Internal OHLOC. Greater increases in Oral Health Knowledge, on the other hand, were associated with External OHLOC in parents; that is, when parents perceived their children's oral health to be a matter of chance, or something that professionals (but not they, as parents) could control, then their knowledge about the topic seemed to increase.
Although we might hope that this would mean they were trusting and assimilating the knowledge that they were receiving from the more people understand about caries development, the more likely they are to feel that they can do something about it. Improvements in knowledge may be the first step to improvements in behaviour, and from that perspective this relationship fits with a model that describes parents as needing information on which to act before actions can make a difference. Because parents in the Usual Care group were exposed to increased community messaging about oral health, but did not have access to instructional activities of the Intervention, any effect on behaviour may have been diluted in the analyses of all study participants. Lending support to this perspective, the separate group analyses described Continuing to look separately at the findings in the Intervention group and in the Usual Care group, it needs to be noted that sample sizes were markedly reduced for these analyses, and this may account for some results that do not seem to support the picture that emerges when the larger group of all participants are considered. These groups were different, however, in that results for the Intervention group must be considered in terms of their exposure to information and activities that were intended to change Oral Health Knowledge and Behaviors, as well as the progression of disease.
With that in mind, it makes sense that lower increases in caries were important difference for children's oral health (dmfs scores) when parents were exposed to an intervention programme. In spite of the fact that the programme did not significantly moderate caries increases overall, these results suggest that we may be able to identify those who are most likely to benefit from the programme and, moreover, that we may be able to tailor programmes to focus on developing some of the skills and perspectives that may increase response to preventive interventions.
Developing effective approaches to prevention of childhood caries in American Indian children represents one of the most challenging scenarios uncovered by recent investigations into oral health disparities. American Indian children appear to develop caries earlier than the general population, and the disease progresses at an alarming rate. Even at the age of 3, the application of 4 FVs a year does little to ameliorate this situation. 6 While the key may lie in tapping the significant strengths of parents who are motivated to help their children avoid the experiences that they have known personally, problems related to high poverty levels, barriers to accessing dental | 367 care and lack of a variety of environmental supports have appeared to render the best of efforts only minimally effective.
Still more careful study will be required to determine how the psychosocial factors that manifested as supportive in our work can be tapped to design still more successful efforts. Those characteristics in parents that proved most powerful with respect to improving their children's oral health reflected competencies and perspectives that we would also expect to support healthy and productive lives more generally. Looking carefully at these data, we are inclined to speculate that the strengths reflected in measures of Locus of Control, aspects of the Health Belief Model and SOC, might be stimulated to an even greater degree in a context of broader parenting and health and family challenges. Whatever clinical preventive strategies are offered, behavioural factors will remain essential to ensuring their optimal use. Recent work increasingly points us in the direction of developing approaches that will draw on and further develop human psychosocial strengths that support parents in achieving optimal oral health, as well as more general health and well-being for their children. This may be the only answer for overcoming the upstream variables that have seemed to dampen the response to prevention programmes for many underserved groups.
For American Indians, these approaches will need to be developed within the context of the tribal environment and its values related to health, family and community support.
